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Problem statement Impending water shortages and conflicts over scarce water are now widely
predicted (Ohlsson 1995, Elhance 1999). Ross (1993) has shown that the presence of cooperative
ties within a community mitigates both the incidence and the intensity of conflict. Laughlin and
Brady argue that if resource scarcity becomes severe enough, cooperative ties will break down as
people focus on their own needs, and withdraw from reciprocal exchange relationships and social
relationships. This theory produces a series of testable hypotheses. The proposed research will
determine if severe water scarcity erodes reciprocal exchange and social relationships in Villa
Israel, a barrio of Cochabamba, Bolivia.

Methods and Analysis Between January and April, the researcher will select a 60-household
purposive sample, create and test interview protocols, choose key informants, and train a
research assistant. Between May and November, the researcher will conduct in-depth interviews
with key informants and four ethnographic interviews with each household in the sample. In
November and December, the researcher will conduct a series of experimental economic games
will be run to determine the norms of trust and reciprocity in the community. Inferential statistics
— t-tests, ANOVA, and repeated measures ANOV A — will be used to test the hypotheses.

Intellectual Merit This research will contribute to two areas of social science inquiry: urban
anthropology and conflict theory. This will be the first study to examine if and how urban social
support relationships are transformed by severe water scarcity. Understanding how reciprocal
exchange and social ties are strained during periods of severe deprivation will contribute to
efforts to understand the dynamics involved in conflict over environmental resources.

Broader Impacts This research will contribute to the doctoral training of a female doctoral
student, as well as the methods training of a Bolivian undergraduate student from the
Universidad Mayor de San Simo6n in Cochabamba. The study also has practical applications for
those seeking to anticipate and manage coming conflicts over scarce freshwater. By determining
when and how social ties become vulnerable during periods of severe water scarcity, the research
will point to possible avenues for conflict prevention in marginal urban communities. In
Cochabamba, the researcher will disseminate her findings to three local NGOs and will suggest
how the research might contribute to the success of future water delivery projects.
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Dissertation Research: The effects of water scarcity on reciprocity and sociability in Bolivia

Statement of the Problem

Reports on the state of freshwater reserves warn that severe local shortages are imminent, and
predict that violent conflicts will emerge in water-scarce regions (Ohlsson 1995, Elhance 1999).
Water scarcity has been shown to cause civil conflict, particularly when accompanied by high
population density, poverty, and income inequality (Homer-Dixon 1994, 1996, Hauge and
Ellingsen 1998). Urban migrant communities, where ethnic, religious, and class differences can
exacerbate tensions, and community-wide patterns of adaptation to environmental scarcities are
not well-formed, may be particularly vulnerable to water conflicts (Moench 2002). To better
understand how conflicts develop in water-scarce regions, research is needed on the social and
economic factors that mediate cooperation and conflict (Ronnfeldt 1997). I propose to do an in-
depth study of Villa Israel, a barrio of Cochabamba, Bolivia, where conflict over water is an
established part of life. Every winter, seasonal water shortages threaten the lives of the people of
Villa Israel, forcing them to make choices in how they use their economic and social resources.

One factor that mitigates the incidence and intensity of conflicts is the existence of cooperative
ties within a community (Ross 1993). In marginal urban settings, poverty and mutual assistance
foster social support networks (Low 1999) that strengthen community ties. However, Laughlin
and Brady’s model (1978) of adaptation to environmental stress predicts that, in times of severe
resource scarcity, individuals will withdraw from the generalized reciprocal exchange
relationships and social relationships that characterize urban social support networks. The
proposed research in Villa Israel will test the Laughlin and Brady model to determine if severe
water scarcity erodes reciprocal exchange and social relationships.

Research Objectives
The overall objective is to understand how severe water scarcity affects reciprocal exchange
relationships and social relationships in a marginal urban setting. The five specific objectives are:

1. to document the incidence of water scarcity in the research community. This involves the
development and testing of a scale to assess water consumption, as well as conducting
interviews to document variation of water use in a sample of households.

2. to determine how water scarcity affects the frequency and quality of reciprocal exchanges
between households. This involves documenting the reciprocal exchanges that a sample
of households engages in over a nine-month period.

3. to determine how water scarcity affects the frequency and quality of social interactions
between households. This involves documenting the social interactions that a sample of
households engages in over a nine-month period.

4. to determine if community norms exist for determining the order in which households
withdraw from reciprocal exchange relationships. This involves testing how economic
interactions change under a variety of hypothetical conditions in an experimental game.



5. to determine if households withdraw from reciprocal exchange and social relationships in
the order established by community norms.

Literature Review

The existence and quality of intracommunity ties has long been recognized as a factor that
determines how conflicts evolve over scarce resources and other threats (Simmel 1904 [1955],
Coser 1956, Mack 1965). The degree of connectedness and the presence of ties that cross social
segments are both elements of social structure that inhibit conflict development (Gluckman in
Ross 1993, LeVine and Campbell 1972). Although early conflict theorists called for empirical
research to investigate when and in what order social ties are broken (Coleman 1957), such
studies have been conducted in only a few geographic regions and on a few environmental
scarcities.

Laughlin and Brady’s (1978) model of adaptation describes how economic and social
interactions fluctuate with seasonal patterns of resource scarcity. They hypothesize that, during
times of widespread (but non-lethal) deprivation, households will increase generalized reciprocal
exchanges and social interactions. When resource scarcity becomes more severe, households will
shift to balanced or negative reciprocal exchanges and will withdraw from social relationships.
Dirks (1980) demonstrated that, whether famines are seasonal or unpredictable, societies pass
from an initial stage of alarm (characterized by intensified sharing and sociability) to resistance
(characterized by economic and social withdrawal into households and kin groups) to exhaustion
(in which kin-based alliances to find food disintegrate) as scarcity worsens. Laughlin and
Brady’s model was validated by a series of African famine case studies (Laughlin 1974, Cashdan
1985, Corbett 1988, Walker 1989).

Similar to the survival tactics documented in rural African households, urban Andean households
engage in frequent reciprocal exchanges to guard against privation. For the purposes of this
research, the social support networks of impoverished urban communities are considered to be
characteristic of the first stage of response to deprivation. The anthropological literature on
Andean survival strategies indicates that people form mutual support relationships based on five
major kinds of ties: kin, compadrazgo, paisano, work, and church.

One of the most powerful cooperative strategies that urban migrants use to survive is to form
kin-based groups (Halebsky 1995). In the Andes, the basic units for such groups are nuclear and
extended households (Lobo 1995 [1982]). Beyond the household, ties with extended families and
fictive kin constitute the heart of Andean support networks. In Lima, groups of siblings and
cousins migrated together from the highlands. These siblings formed powerful core groups,
which they later augmented with marriage alliances (Lobo 1995 [1982]). Familial support is also
enhanced with compadrazgo ties, in which ceremonial parents establish relationships for mutual
aid with their fictive children (Isbell 1985 [1978]). In addition, paisanos, or people who came
from the same highland district, are relied upon to help and defend each other in urban
settlements (Lobo 1995 [1982]). Similarly, in Mexico City, kinship, compadrazgo, and informal
social networks provided services, goods, and information that were crucial to the survival of
residents of a shantytown (Lomnitz 1977).



Andean communities also tend to have strong traditions of mutual support founded on work-
based solidarity (Buechler and Buechler 1971). In urban settlements, such ties of mutual support
may be formed around cooperative welfare projects (McFarren 1992), union membership or
shared professions (Nash 1993 [1979]), and camaraderie established while women do housework
or work in markets (Weismantel 2001).

Churches provide another setting in which mutual support relationships are formed (Krause et al.
2001). Regardless of the denomination, parishioners generally belong to church organizations
that provide assistance to needy community members, and form informal assistance networks
among themselves. One particularly important form of reciprocity is the obligation to provide
goods and labor to kin and fictive kin during Catholic festivals (Isbell 1985 [1978]). Protestants,
lacking a system of festival-based reciprocity, form informal social support networks to provide
goods and services to churchgoers (cf. Stewart-Gambino and Wilson 1997).

While the supportive elements of Latin American urban networks have been extensively
documented, the effects of severe resource scarcity on urban networks remain unexplored.
Lomnitz (1978) suggested that extreme deprivation would likely cause decrement of generalized
reciprocal exchanges and social interactions in urban areas. Still, no empirical research has tested
the effects of drought or severe water scarcity on urban support ties.

Hypotheses
Assuming that all households engage in exchange and social relationships, and that the amount

of water available to the households varies, I propose ten hypotheses:

HI. Generalized reciprocal exchanges will occur more frequently in the wet season than in
the dry season.

H2. Social interactions will occur more frequently in the wet season than in the dry season.

H3. During the dry season, households with more water will engage in more generalized
reciprocal exchanges than will households with less water.

H4. During the dry season, households with more water will engage in generalized reciprocal
exchange relationships with more households than will households with less water.

HS. During the dry season, households with more water will engage in more social
interactions than will households with less water.

H6. During the dry season, households with more water will engage in social relationships
with more households than will households with less water.

H7. People will trust partners to reciprocate under experimental conditions most if they
believe partners are kin, followed by compadres, then paisanos, then co-workers, and finally
co-parishioners.



HS. People will reciprocate under experimental conditions most if they believe partners are
kin, followed by compadres, then paisanos, then co-workers, and finally co-parishioners.

H9. During the dry season, households will withdraw from generalized reciprocal exchange
relationships in the order predicted by the experimental game.

H10. During the dry season, households will withdraw from social relationships in the order
predicted by the experimental game.

Research Plan

The research will proceed in two phases. During the first phase, I will use a sampling frame to
choose a 60-household purposive sample, create and test interview protocols, choose key
informants, and train a research assistant. The first phase will lay the groundwork for the second,
so that I will be prepared to complete a baseline assessment of exchange and social interactions
before the dry season begins in May. During the second phase, I will conduct in-depth interviews
with key informants and four ethnographic interviews with each household in the sample. At the
end of the second phase, I will conduct a series of experimental economic games to determine
the norms of trust and reciprocity in the community.

The research design has several strengths. First, ethnographic study will yield data with high
internal validity about how responses to water scarcity evolve over the wet-to-dry cycle (Kirk
and Miller 1986). Second, the household interviews allow me to document change by collecting
repeated measurements of household characteristics over time. Third, interviews with key
informants allow me to collect information with more time depth than would be available with
only the household interviews. Fourth, the experimental game allows me to determine how
certain ties affect trust and reciprocity, controlling for other factors like history. Finally, the use
of three forms of data collection — household interviews, interviews with key informants, and an
experimental game — will enable me to check the results of each method against the other,
facilitating identification of sample biases, hoax answers, or other data problems.

Research Schedule

Phase 1:

Review household census data, choose purposive sample January-February
Train research assistant
Translate household interview protocol

Create water scale — preliminary research and testing February-March
Choose key informants
Pre-test household interview protocol

Phase 2:

Conduct semi-structured household interviews April-November
Conduct interviews with key informants (4 two-month cycles)
Investment Game November-December
Transcribe narratives Ongoing
Convert narrative data into profile matrices (February-December)

Record data in Excel format




Research Site: Villa Israel, Cochabamba, Bolivia

Cochabamba is a large Bolivian city located in a semi-arid zone, made famous in 2000 by city-
wide protests and riots over water delivery. There, a rapid increase in water demand caused by
urban growth, groundwater scarcity, and topography that drains water away from the city have
intensified pressures on the municipal water distribution system (Laurie and Marvin 1999).
Lacking the capital to extend water services to its growing periphery, Cochabamba contains a
large population of marginal urban residents that lack access to the municipal water system.

Villa Israel, a neighborhood on the outskirts of Cochabamba, is an impoverished community of
565 migrant families. The population contains people of Quechua and Aymara origin, and
members of four different Catholic and Protestant churches. Currently, Villa Israel has no
municipal water or sanitation services. Most households buy drinking water from a truck, which
is operated by a private vendor. Private vendors typically charge 10 to 20 times the fee charged
by public utilities, and people living in marginal urban areas pay between 10 and 40 percent of
their incomes to acquire water in this way (Marvin and Laurie 1999). Households may purchase
between 20 and 40 liters of low-cost, untreated water a day through thirteen public faucets
controlled by the Union Cristiana Evangélica, a Protestant church (Trujillo 2002). During the wet
season, households also collect rainfall and water from canal beds used to drain sewage and
wastewater. The ability of a household to acquire sufficient water depends on its per capita
income and its exchange relationships with other households. Throughout the year, all
households lack sufficient water for daily sanitation tasks in Villa Israel. As the winter dry
season progresses, the impacts of water scarcity become increasingly severe. For example,
between April and July of 2002, fourteen children under the age of one died from water-related
illnesses (Trujillo 2002).

Data collection

Sampling and choosing key informants Using the Union Cristiana Evangélica census of Villa
Israel as a sample frame, I will select a purposive sample of 60 households. Households will be
selected to maximize variation on the following variables: ethnicity, religious affiliation, head of
household’s profession, number of members, and geographic location of the house (distance
from water sources). Although choosing a purposive sample renders generalization from the
study impossible, the purposive sample will enable me to choose households that maximize
variation on the independent variables (Bernard 2002). A sample of 60 is small enough so that,
with the help of a research assistant, I can do rigorous, in-depth study of the sample, and I also
have enough observations to do inferential statistics to test the hypotheses.

Upon entering the field, I will also begin to look for key informants through word-of-mouth
recommendations. I will attempt to find key informants using an a priori analytic framework
(Johnson 1990), that is, based on the characteristics that will give informants access to different
experiences in the community (ethnicity, religion, profession, age, and gender). Having several
key informants will allow me to check their recollections and assessments of norms against each
other.

Measurement of water availability To determine when the wet and dry seasons begin and end
(independent variables H1-2), I will consult published records of precipitation in Cochabamba



for 2004. To determine the amount of water available to each household at each interview time
(independent variables H4-6), I will use a Guttman scale. Attempts to physically measure the
volume of water acquired by the household from all sources may result in serious measurement
errors. Instead, I will develop a Guttman scale of water use (Guttman 1950). First, I will elicit
free lists of water uses from adult women and prepare a list of, say, the 20 most commonly listed
items (the exact number will be determined by examining the data, of course, for repetitions of
items.). Next, I will determine which tasks appear be part of a common water use domain. To do
this, I will ask 20 women to indicate which of the tasks on the streamlined list (e.g., drinking,
washing windows, bathing, watering plants, and cooking) each household member has
completed in the last day and in the last week. I will then create two scales (for weekly and daily
use), calculating the coefficient of reproducibility (CR — the statistic that summarizes errors in
the scale), for each. If the CR is greater than .85, I will consider water use to scale sufficiently
(Bernard 2002). I will then use the modal household water use to represent overall water
availability in the household. If water use does not scale, I will collect measures of the volume of
water acquired by each household from all sources at the time of each interview, and will also
ask the person responsible for collecting water to assess how much water was collected that day.

Household interviews Household interviews will produce data for the following variables:
number of reciprocal exchanges (H1,3), number of reciprocal exchange relationships (H4),
number of social visits (H2,5), and number of social relationships (H6) that each household has
reinforced (through visits, for example) during the week preceding each interview; and the order
in which households withdraw from exchange and social relationships (H9-10). I will conduct
one interview every two months with each of the 60 households in the purposive sample. The
interview will be conducted primarily with the adult responsible for housekeeping, but I will
verify responses with other household members during the interview. Each household will be
allocated 4 to 8 hours per meeting for interviewing and observation. Because residents of
marginal Cochabamban neighborhoods tend to mistrust and avoid researchers with structured
survey protocols (Goldstein 2002), I will conduct informal, semi-structured interviews with
household members. With respondents’ permission, I will record interviews using a digital sound
recorder (Maloney and Paolisso 2001). I will take detailed field notes and observations using
Spradley’s method for note-taking (1980). In interviews with key informants, I will also
supplement field notes with digital sound recording whenever possible.

For the semi-structured interviews, I will adapt the interview protocol from Stack’s classic study
of urban survival strategies (1970) for use in Cochabamba (see appendix). To do so, I will
translate the protocol with a bilingual Spanish-English speaker, and pre-test the protocol with
households outside the sample. The protocol includes questions about daily life, the acquisition
of goods, finances, and leisure time. The advantages of using a modified version of the Stack
protocol are that it has been pre-tested for research on urban survival strategies, it is flexible
enough to accommodate Andean social structure, and successful replication of Stack’s results
will enhance the external validity of previous findings about how urban support systems
function. In interviews with key informants, I will expand on the household interview protocol,
and will probe for anecdotes about times when ties have been broken or when people have come
into conflict over water.



Experimental game Following anthropologists who have modified experimental economic
methods to study economic behaviors in 15 small-scale societies (Henrich et al. 2001), I will use
an investment game (Berg et al. 1995) to discover the social norms that determine when and with
whom households trust (dependent variable H7) and reciprocate (dependent variable HS). I will
set up the games using Barr’s (2001) adaptation of the investment game protocol and script for
developing nations. The game is an anonymous, one-time economic interaction between two
people that uses real money. Player A is given a sum equal to one day’s labor (about US $3), and
the option to keep the money or send some of it to the player B. If the money is sent to player B,
it triples and player B determines how much of the money should be returned to player A. The
amount of money offered by player A indicates how much A trusts B, and the amount B returns
to A is a measure of reciprocity (Berg et al. 1995). By informing players A and B that the
otherwise anonymous opposing player shares kin, compadrazgo, paisano, work, or religious
affiliation, the experiment can be manipulated to test the strength of trust and reciprocity for each
tie. I will conduct 60 repetitions of each interaction for each scenario, totaling 360 repetitions.

Data analysis
Data entry and coding Interviews will be transcribed by the field assistant as they are

conducted. Data from the interviews will be used to construct an ordinal measure of water use
(H4-6) and four interval-level dependent variables: the number of generalized reciprocal
exchanges that occurred in the last week (H1,3), the number of households with which the
respondents exchanged in the last week (H4), the number of social visits that occurred in the last
week (H2,5), the number of households with which the respondents visited in the last week (H6).
The amount of offers (H7) and counter-offers (H8) made during the investment game will be
recorded in Bolivianos. Quantitative data for households will be entered directly into Excel
spreadsheets.

Inferential statistics 1 will use t-tests to compare mean numbers of exchange and social
interactions for the wet and dry season (H1, H2), and ANOVA to determine if levels of
household water availability are associated with differences in mean levels of exchange and
interaction (H3-H6). Analysis of variance tests will also be used to determine if different social
ties are associated with differences in mean monetary measures of trust and reciprocity (H7, HS).
I will use repeated measures ANOVA to test hypotheses 9 and 10.

Analysis of ethnographic data Field notes and transcribed narratives that include anecdotes
about tie breaking and water conflicts will be coded to indicate if the case supports or disproves
any of the hypotheses. I will examine each case to better understand the dynamics of tie breakage
and water conflicts.

Preliminary Studies

In summer 2002, I traveled to Bolivia to conduct preliminary fieldwork and establish
relationships with institutions that support this study. I interviewed project coordinators in
USAID, CARE, the Peace Corps, and Bolivian NGOs to learn about how communities adapt to
conditions of water scarcity. After the interviews, I determined that Villa Israel would be an ideal
site to test the research question.




In Cochabamba, I became associated with three organizations that are working on local water
problems. The first, The Democracy Center, is a Cochabamba-based organization that works to
strengthen the advocacy efforts of community groups. The second organization, Water for
People, is an international NGO that helps communities in Cochabamba that lack adequate water
delivery install wells, hand pumps, and sanitation systems. The third is the Union Cristiana
Evanggélica church, which manages the distribution of water through tap stands in Villa Israel.

Each of these organizations has provided me with valuable information about the water situation,
introductions to key community leaders in Cochabamba and Villa Israel, and has pledged to
support me during the year-long data collection project. Since my return from Bolivia, I have
stayed in frequent contact with representatives of the three organizations, and continue to receive
data and consult with them on logistics of conducting research and living in Villa Israel. During
summer of 2003, I will return to Villa Israel to introduce myself formally to community
members, hire a research assistant from the sociology department at the Universidad Mayor de
San Simon, and finalize living arrangements for the following January.

Research Competence of the Student

Over six years of coursework, I have acquired a solid four-field education in anthropology that
enables me to understand the cultural, biological, historical, and symbolic aspects of water
scarcity and conflict. My preparation for this research includes coursework in the following
subjects: research design and cognitive research methods with Dr. H. Russell Bernard, economic
anthropology and studies of race and ethnicity with Dr. Anthony Oliver-Smith, political ecology
and development in the tropics with Dr. Marianne Schmink, and anthropological theory with Dr.
Maxine Margolis. During spring 2003, I will take a fourth course in statistics, as well as a course
in hydrology. I supplemented graduate coursework with an intensive six-week language course
in Oaxaca, Mexico during the summer of 2000, in which I polished the Spanish skills I acquired
studying and working in South Florida between 1992 and 1996.

While assisting Drs. H. Russell Bernard and Christopher McCarty in research projects between
1997 and 2002, I honed my skills in sampling, questionnaire design, data collection and data
analysis. Under Dr. Bernard’s direction, I have conducted ethnographic interviews, transcribed
narratives, and done text analysis, social network analysis, and multivariate analyses. I currently
manage data collection and analysis for the Survey Research Center at the UF Bureau of
Economic and Business Research under the supervision of Dr. McCarty. My responsibilities
include overseeing a four-survey evaluation of health care in the state of Florida, which involves
300 interviewers and 13,500 interviews. After five years of practice and hands-on instruction in
ethnographic and survey research methods, I have become an experienced and capable
researcher.

I have also conducted three independent research projects in cities and marginal urban areas.
Two of these projects took place in Mexico and Bolivia, where I honed my ability to do research
in Spanish. In 2001, I conducted a study on the effects of social support networks on child
feeding decisions with the Mexican Social Security Institute in Oaxaca. In 2002, I traveled to
Bolivia to conduct preliminary fieldwork and establish relationships with institutions that support
my work. When I return to Bolivia in January 2004, I will have the experience, knowledge, and
local support to successfully conduct the proposed research.



Significance of Proposed Research

Intellectual Merit This research will contribute to two areas of social science inquiry: urban
anthropology and environment-conflict theory. The research will be the first study to examine if
and how urban social support relationships are transformed by severe water scarcity.
Understanding how reciprocal exchange and social ties are strained during periods of severe
deprivation will contribute to efforts to understand the dynamics involved in conflict over
environmental resources.

Through in-depth study of one case, the research will produce data with high internal validity.
This is particularly important because the research examines the process of withdrawal from
reciprocal exchange and social relationships. In using Stack’s ethnographic interview protocol
and Berg et al.’s experimental investment game, the proposed research replicates well-known
research, and facilitates future replications to establish the external validity of the findings.

Broader Impacts In addition to testing the effects of water scarcity on reciprocity and sociability,
the research will facilitate the learning of two students. The proposed research will contribute to
the doctoral training of a female graduate student, as well as the methods training of a Bolivian
undergraduate from the Universidad Mayor de San Simé6n in Cochabamba.

The study also has practical applications for those seeking to anticipate and manage coming
conflicts over scarce freshwater. In many Latin American cities, the arrival of new immigrants
strains the ability of the local government to provide municipal services to all city residents
(Gilbert 1998). By determining when and how social ties become vulnerable during periods of
severe water scarcity, the research will point to possible avenues for conflict prevention in
marginal urban communities. In Cochabamba, the study’s findings will be disseminated through
partnerships with three local NGOs, along with suggestions regarding ways in which the research
might contribute to the success of future water delivery projects.
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B. PERSONNEL

Half-time Undergraduate Student Research Assistant (46 weeks) $2020
A research assistant is needed to do partial transcriptions of 240 semi-structured
interviews, assist in interviewing, and help run the investment game. The research
assistant’s salary was calculated at $2.20 an hour, 20 hours a week, for 46 weeks.
Because the student will be hired from the sociology department from the local
university (Universidad Mayor de San Simon), and will be offered an internship
opportunity with intensive methods training, this will likely be a sufficient wage
to attract a dedicated research assistant.

E2. TRAVEL (Foreign)

American Airlines round-trip ticket $650
Economy seating. Transportation from Miami (the least expensive airport in
Florida for travel to Latin America) to Cochabamba. Because of the amount of
luggage the Co-PI will be traveling with, she will need to fly directly to
Cochabamba.

Living expenses for Co-PI (12 months) $6200
Living expenses were calculated for the Co-PI to reside and work in Villa Israel,
Cochabamba for 12 months. The requested amount is 46% of the State
Department estimate for the cost of living in Cochabamba, and totals about 85%
of an average factory worker’s salary in Bolivia. Because she will be living in a
working class neighborhood, $6200 will be sufficient for the Co-PI to subsist at a
standard of living similar to that of the other community members.

Transportation $200
Bus fare will be needed to travel from Villa Israel to any other part of
Cochabamba. Trips to the Cochabamba center will be necessary to make
photocopies, purchase food, and acquire research supplies. The transportation
budget also includes funds for occasional taxi rides to and from the airport, to
carry large loads, and in the evening when buses stop running to Villa Israel.

G1. OTHER DIRECT COSTS (Materials and Supplies)

Pre-owned laptop computer $600
A laptop computer is essential for data entry, management, transcription, and
analysis. The $600 estimate is for a bottom-of-the-line pre-owned laptop with the
capacity to run Excel, A-3000, and SYSTAT.

Digital sound recorder $70
A digital sound recorder is needed to record semi-structured interviews, so that
they can be transcribed by the research assistant. The $70 estimate is for a new,
low-end digital recorder on sale.



A-3000 transcription kit $100
The transcription kit will speed the transcription work of the research assistant, so
that he or she will also be able to participate in the data collection. The A-3000
transcription kit includes software, a headset, and a foot pedal.

G6. OTHER DIRECT COSTS (other)

Investment game $2160
The investment game must be played with a substantial starting bid (Berg et al.
1995). A common measure of an appropriate starting bid is one day’s wages. In
Bolivia, the average day’s wage for a factory worker is $3.50; the Co-PI will set
the starting bid at $3. The estimate of $2160 assumes that half of the players will
send nothing (so that the cost of the interaction is $3) and half of the players send
the full amount (so that the cost of the interaction is $9).

TOTAL EXPENSES $12,000
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FACILITIES, EQUIPMENT & OTHER RESOURCES

FACILITIES: Identify the facilities to be used at each performance site listed and, as appropriate, indicate their capacities, pertinent
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OTHER RESOURCES: Provide any information describing the other resources available for the project. Identify support services
such as consultant, secretarial, machine shop, and electronics shop, and the extent to which they will be available for the project.
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Semi-structured interview protocol (Modified version of Stack 1970)

1. DAILY LIVES

My aim is to learn how people spend their time from the moment they wake up in the morning until
they go to bed at night -- to learn who they visit, which relatives they see daily or weekly, what
they do for each other, whether they exchange goods and services, and how these exchanges are
arranged.

a. Describe a typical day in great detail. (Probe repeatedly.)

b. Who do you visit each day, each week? Which relatives? (Name relationship)

c. Did you trade food, money, child care, or anything else with anyone this week? With whom?
d. What did you do for someone else this week? Did anyone help you out?

e. Did you give anything (goods/services) to any of the individuals listed in d?

Did you receive anything (goods/services) from the individuals listed in d?

2. THE ACQUISITION OF GOODS
(Elicit the names of all of the items -- furniture, pictures, radios, etc. -- in each room in the house
that were acquired in the last week. Ask the following questions about each item.)
. Give a physical description of the item.
. Was the item in anyone else’s home before? Whose?
. Does it belong to anyone in the house? Who?
. Where did it come from? Was it bought at a store? Where?
. Who bought it?
Was it a gift or a loan?
. Who loaned or gave it to you?
. Who will it be given to or loaned to?
Is it home-made? Who made it?
What else should we ask you about it?

TS0 FhO Q0 O

3. FINANCES

Everyone has a hard time making it on the money they get and has to get some help from others.
The aim is to try to figure out how people make it. This gets very complicated because some people
live together, others eat together, and others share their income.

a. Who is living in this house right now? (List relationships.) Who contributes to the finances of
the household? How do they contribute (rent, utilities, etc.)?

b. Who fetches the water? Who drinks or uses it? Who helps pay for it?

b. Who ate in the household in the last week? Which meals? Who paid for the food and cooked?
c. (Try to learn the source of income of everyone who contributes to the household.)

4. LEISURE TIME

I’d like to learn about how you spend your free time.

a. With whom did you spend your day?

b. With whom do you enjoy spending time each week?

c. With whom do you participate in special activities (church groups, dancing, etc.)?
d. Where and with whom do you eat breakfast, lunch, dinner?

e. What housework do you do (shopping, scrubbing, cooking, dishes, etc.)?

What other work do you do? With whom do you work?
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6.( 2)OTHER 7,040
TOTAL SALARIES AND WAGES (A + B) 7,040
C. FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS) 0
TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C) 7,040
D. EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)
TOTAL EQUIPMENT 0
E. TRAVEL 1. DOMESTIC (INCL. CANADA, MEXICO AND U.S. POSSESSIONS) 0
2. FOREIGN 1,050
F. PARTICIPANT SUPPORT COSTS
1. STIPENDS $ 0
2. TRAVEL 0
3. SUBSISTENCE 0
4. OTHER 0
TOTAL NUMBER OF PARTICIPANTS ( 0) TOTAL PARTICIPANT COSTS 0
G. OTHER DIRECT COSTS
1. MATERIALS AND SUPPLIES 770
2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION 0
3. CONSULTANT SERVICES 0
4. COMPUTER SERVICES 0
5. SUBAWARDS 0
6. OTHER 2,160
TOTAL OTHER DIRECT COSTS 2,930
H. TOTAL DIRECT COSTS (A THROUGH G) 11,020
I. INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)
FirstindirectCostitem (Rate: 0.0000, Base: 0)
TOTAL INDIRECT COSTS (F&A) 0
J. TOTAL DIRECT AND INDIRECT COSTS (H + 1) 11,020
K. RESIDUAL FUNDS (IF FOR FURTHER SUPPORT OF CURRENT PROJECTS SEE GPG I1.C.6.}.) 0
L. AMOUNT OF THIS REQUEST (J) OR (J MINUS K) $ 11,020 | $
M. COST SHARING PROPOSED LEVEL $ 0 \ AGREED LEVEL IF DIFFERENT $
PI/PD NAME FOR NSF USE ONLY
H. Russell Bernard INDIRECT COST RATE VERIFICATION
ORG. REP. NAME* Date Checked Date Of Rate Sheet Initials - ORG
Diego vazquez

1 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET
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SUMMARY Cumulative

PROPOSAL BUDGET

FOR NSF USE ONLY

ORGANIZATION PROPOSAL NO.

University of Florida

DURATION (months)

Proposed | Granted

PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.
H. Russell Bernard
A. SENIOR PERSONNEL: PI/PD, Co-PI's, Faculty and Other Senior Associates PNSE Funded | Reqﬁgggesd By grant';téng;NSF
(List each separately with title, A.7. show number in brackets) CAL | ACAD | SUMR proposer (if different)
1. H. Russell Bernard - PI 0.00 000 0.00 0/$
2. Amber Y Wutich - Co-PI 0.00 0.00 0.00 0
3.
4.
5.
6. ( ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)| 0.00 0.00 0.00 0
7.( 2)TOTAL SENIOR PERSONNEL (1 - 6) 000 0.00 0.00 0
B. OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)
1.( 0)POST DOCTORAL ASSOCIATES 000 0.00 0.00 0
2.( 0) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.) 0.00 0.00 0.00 0
3.( 0)GRADUATE STUDENTS 0
4.(  0)UNDERGRADUATE STUDENTS 0
5.( 0) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY) 0
6.( 2)OTHER 7,040
TOTAL SALARIES AND WAGES (A + B) 7,040
C. FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS) 0
TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C) 7,040
D. EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)
TOTAL EQUIPMENT 0
E. TRAVEL 1. DOMESTIC (INCL. CANADA, MEXICO AND U.S. POSSESSIONS) 0
2. FOREIGN 1,050
F. PARTICIPANT SUPPORT COSTS
1. STIPENDS $ 0
2. TRAVEL 0
3. SUBSISTENCE 0
4. OTHER 0
TOTAL NUMBER OF PARTICIPANTS ( 0) TOTAL PARTICIPANT COSTS 0
G. OTHER DIRECT COSTS
1. MATERIALS AND SUPPLIES 770
2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION 0
3. CONSULTANT SERVICES 0
4. COMPUTER SERVICES 0
5. SUBAWARDS 0
6. OTHER 2,160
TOTAL OTHER DIRECT COSTS 2,930
H. TOTAL DIRECT COSTS (A THROUGH G) 11,020
I. INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)
TOTAL INDIRECT COSTS (F&A) 0
J. TOTAL DIRECT AND INDIRECT COSTS (H + 1) 11,020
K. RESIDUAL FUNDS (IF FOR FURTHER SUPPORT OF CURRENT PROJECTS SEE GPG I1.C.6.}.) 0
L. AMOUNT OF THIS REQUEST (J) OR (J MINUS K) 11,020 | $
M. COST SHARING PROPOSED LEVEL $ 0 \ AGREED LEVEL IF DIFFERENT $
PI/PD NAME FOR NSF USE ONLY
H. Russell Bernard INDIRECT COST RATE VERIFICATION
ORG. REP. NAME* Date Checked Date Of Rate Sheet Initials - ORG
Diego vazquez

C *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET



Budget Impact Statement

REVISED BUDGET JUSTIFICATION

PERSONNEL
REVISED: Two Full-time Under graduate Student Resear ch Assistants (10 months each) $7040

Thisrevised item requests fundsfor two full-time resear ch assistantsto work in Villa

Israel from March to December 2004. Thisitem has been moved from budget item B4 to B6
becauseit requests fundsfor out-of-country employees. Theresearch assistants are needed
to assist in completing 60 inter views every two months, transcribing the interviews,

coding the transcriptions, and conducting the investment game. It iscrucial that the
interviews be transcribed and coded in Villa I srael, so that the Co-PI can perform
preliminary analysis and use findingsto conduct follow-up interviewswith respondents, as
needed, before sheleavesthefield.

Assuming that semi-structured interviews last, on average, 6 hours each, each two-month
cyclewould involve: 360 hours of interviewing, 720 hour s of transcription (at 12 hours
per interview), and 120 hour s of coding (at 2 hours per interview). Thistotals 600 hours
of work per month. Two full-timefield assistants and the Co-PI (working 60 hours per
week) can wor k about 560 hoursa month. Thiswould leave a residual 320 hour s of
transcribing and coding work to complete in December, after the monthly interviews end.
Theresearch assistants will betrained in March, and will be occupied full-time with
resear ch tasks between April and December.

Theresearch assistants” salaries ar e calculated at $2.20 an hour, 40 hour s a week,

totaling $3520 per assistant over the 10-month period. Because the students will be hired
from the sociology department from thelocal university (Universidad Mayor de San Sim n),
and will be offered internship opportunities with intensive methods training, this will

likely be a sufficient wage to attract two dedicated resear ch assistants.

PARTICIPANT SUPPORT COSTS

I nvestment game $2160

Theinvestment game must be played with a substantial starting bid (Berg et al. 1995). A
common measur e of an appropriate starting bid is one day swages. In Bolivia, the average
day“swage for afactory worker is $3.50; the Co-PI will set the starting bid at $3. The
estimate of $2160 assumesthat half of the playerswill send nothing (so that the cost of
theinteraction is $3) and half of the players send the full amount (so that the cost of
theinteraction is $9).

REVISED: TRAVEL (foreign) $1050

Living expensesfor Co-PI (12 months) $1030

Living expenses wer e calculated for the Co-PI toreside and work in Villalsrael,
Cochabamba for two months. Because the Fulbright program will be funding ten months of
living and travel expenses, thisitem has been revised to request living expensesto cover
only theremaining two months. The requested amount is46% of the State Department
estimate for the cost of living in Cochabamba, and totals about 85% of an average factory
worker s salary in Bolivia. Because she will beliving in a working class neighbor hood,
$1030 will be sufficient for the Co-PI to subsist at a standard of living similar to that




Budget Impact Statement

of the other community membersfor two months.

Transportation $20

Busfarewill be needed to travel from Villalsrael to any other part of Cochabamba. Trips
to the Cochabamba center will be necessary for the Co-PI to make photocopies, purchase
food, and acquireresearch supplies. The transportation budget also includes funds for
occasional taxi ridesto and from the airport, to carry large loads, and in the evening

when buses stop running to Villalsrael. Thisrevised item now requeststravel fundsto
cover only two months.

OTHER DIRECT COSTS $770

Pre-owned laptop computer $600

A laptop computer isessential for data entry, management, transcription, and analysis.
The $600 estimate isfor a bottom-of-the-line pre-owned laptop with the capacity to run
Excel, A-3000, and SYSTAT.

Digital sound recorder $70

A digital sound recorder isneeded to record semi-structured interviews, so that they can
betranscribed by the research assistant. The $70 estimate isfor a new, low-end digital
recorder on sale.

A-3000 transcription kit $100

The transcription kit will speed the transcription work of the resear ch assistant, so that
he or shewill also be ableto participate in the data collection. The A-3000
transcription Kit includes softwar e, a headset, and a foot pedal.

TOTAL EXPENSES $11,020




Rating: Excellent, Very Good
Review:

Summary Statement

This proposal deals with conflicts over water shortagesin Bolivia. The purpose of the
research isto better understand how conflicts develop in water-scarce regions, and to
outline the social and economic factors that mediate cooperation and conflict. The
research will be conducted in Villalsrael, near Cochabamba, Bolivia. The objectives of
the research are to document the incidence of water scarcity, to determine how water
scarcity affects the frequency and quality of reciprocal exchanges between households, to
determine how water scarcity affects social interactions between households, and to
evaluate community norms for engaging in or withdrawing from reciprocal exchange
relationships.

A number of hypotheses are outlined, perhaps too many to be accomplished in the scope
of the research agenda. For example hypothesis 3 and hypothesis 4 are simply flip sides
of the same coin. Moreover hypotheses 5 and 6 are reciprocal suppositions. Neverthel ess,
the research plan is clearly outlined, including the sampling frame and the methodology
by which datawill be collected. A major strength of the proposal is the clarity of the
sampling pattern for in-depth interviews. The proposa aso callsfor use of an
experimental game to study economic behaviors, analogous to research that has been
conducted in fifteen small-scale societies. This game will test trust and reciprocity among
participants. The intellectual merit and broader impacts of the research are clearly spelled
out. The only other criticism would be ageneral failure of the investigators to situate the
research questions within alarger political economic context. For example why are there
water shortages to begin when? What is the role of the state in determining the
availability of water? These and other macro-level questions may be of interest as the
research is undertaken.

Rating Very Good
Summary Statement

Working within the theoretical perspective that increase in scarcity of resources reduces
cooperative ties within communities, the proposal aims to test the proposition that in
Villalsreal, abarrio of Cochabamba, Bolivia, severe water shortages erode reciprocal
exchange and social relationships.

Thisisavery strong and well organized proposal. The Co-PlI listsfive clear research
objectives that delineate aspects of the scarcity-erosion proposal, and in addition, 10
specific hypotheses are proposed, each stated clearly in regard to operationalization and
measurement of variables. In order to generate data to test the hypotheses, a two-stage
research plan is proposed. A purposive sample of 60households will be chosen, primarily
for development of test protocols, mainly for the creation of a water scale. The measure



will be designed as a Guttman scale. During phase two, in-depth interviews will be
conducted with key informants, and four interviews will be conducted at each household.
Data analysiswill consist of coding the interviews and using inferential statisticsto
measure the relationships among socia variables and water scarcity. ANOVA and
repeated applications of ANOV A will be used for analysis of the data.

The only weakness of any consequence in the proposal isthat virtualy no attention is
given asto how the coding will proceed. What does the Co-PI anticipate that the codes
will be, i.e., what will be coded for? How will the codes relate to the methods? To the
theoretical perspectives? If that had been clearer, the recommendation would be for a'5',
but asit is, the recommendationisa'4’, Very Good.

Rating: Excellent, Very Good
Review:

Summary Statement

The proposed project is an interesting and clearly formulated inquiry into the effects of
water shortage in a periurban barrio of Cochabamba, Bolivia. The researcher proposesto
measure whether cooperation among neighbors, especially certain forms of reciprocity,
are altered by water scarcity. This researcher will test this problem through a series of
hypotheses. The research objectives are clearly outlined and include documenting water
scarcity in the community, determining the effects of water scarcity on reciprocal
exchanges and socia relations between households, and ascertaining whether a
community norm exists for determining how people withdraw from reciprocal relations,
and whether people follow these normsin practice. (Also, it might be important to
determine whether the community follows any kind of water distribution system. Isit a
kind of economic free-for-all or are ideas of turn taking employed at times?)

The project will be the first study to examine in what ways urban mutual support
networks are affected by a scarce water supply. The topic istimely and important. The
theoretical perspective for the research comes from economic/ecological anthropology. It
isinspired by studies of reciprocity and conflict theory. Note, however, that thereis a
wide literature on Andean reciprocity that is only touched upon in the proposal umuch of
it, though based in rural ‘traditional’ communities might nonethel ess be of use for
understanding reciprocity among migrants to the city. The researcher has chosen five
'major kinds of ties that are involved in mutual support networks, and these may in fact
be borne out. But | hope the researcher will use participant observation to first test this.
These five do not take into account other possible reciprocal ties that migrants might use.
For instance, the category of 'neighbors,” especially in the absence of ayllu membership,
may be important in this barrio, and would be worth examining. Also, classic Andean
forms of reciprocity such as ayni (performed variously from place to place) may also be
active in some guise in Cochabamba's barrios. Also forms of ‘ayuda’ bind people
together, or isit certain social units that provide ayuda? The project proposed here would
offer awonderful perspective by additionally taking into consideration some of the rural



forms of reciprocity, asking informants to list them and comment on them, and thus
providing a comparative angle. The obvious counterpart in the countryside is water
distribution for irrigation and there are numerous studies here (e.g., Gelles, Gose, Guillet,
Isbell, Sherbondy, Sikkink) that discuss the conflict and cooperation involved in this
event, and would serve as a counterpoint to the study proposed here. Also | hope the
researcher will work towards a broader bibliography of studies from Boliviaand
specifically Cochabamba (such as Albro, Dandler, Larson, Paulson) in which to
contextualize the results of the study. (Obviously from my ratings | think thisis a strong
proposal; it's also atopic of interest to me which iswhy | offer the suggestions | do.)

The researcher has an excellent background and the necessary skills for undertaking this
project. Her anthropological training is exemplary. She has not only been trained in
anthropological methodology but has managed data collection and analysis for several
projects. The analysis section of the current proposal evidences this. The researcher has
also undertaken independent research projects in Mexico and Bolivia, and therefore has
the fieldwork and language skills required for the project.

The methodology section is particularly strong. The proposal is based on a clear and
reasonabl e research plan. The research will test a number of hypotheses using interviews
of key informants, measurement of water availability, household interviews and
observation, an experimental game, and participant observation. Throughout the process
the researcher will build on current available data and work with NGOs active in this
area. Data analysis will include constructing an ordinal measurement of water use, and
analyzing interactions among households, as well as the results of the game. Quantitative
datawill be analyzed using inferential statistics: t-testsand ANOVA will facilitate this.
The researcher addresses the issue of the project's social saliencein a clear manner. The
researcher plansto hire and train a Bolivian student in the methodology of the project and
disseminate the results of the study to three local NGOs. These efforts are aimed at both
contributing to the success of future water delivery projects, and to indicating 'possible
avenues for conflict prevention in marginal urban communities.'





